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SEQUENCE LISTING 



5 <110> Degussa AG 



10 



20 



25 



<120> Process for the fermentative preparation of L-aminb acids 
using strains of the Enterobacteriaceae family 



<130> 020491 BT 
15 <160> 12 



<170> Patentln version 3.1 



<210> 1 

<211> 1548 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> DNA 
<222> (1) . . (1548) 



30 <223> 



<220> 

<221> CDS 

35 <222> (527) . . (952) 

<223> yjgF-Orf 



<400> 1 
tcgcgatctg 


gtactgtaag 


gggaaataga 


gatgacacac 


gataataaat 


tgcaggttga 


60 


agctattaaa 


cgcggcacgg 


taattgacca 


tatccccgcc 


cagatcggtt 


ttaagctgtt 


120 


gagtctgttc 


aagctgaccg 


aaacggatca 


gcgcatcacc 


attggtctga 


acctgccttc 


180 


tggcgagatg 


ggccgcaaag 


atctgatcaa 


aatcgaaaat 


acctttttga 


gtgaagatca 


240 


agtagatcaa 


ctggcattgt 


atgcgccgca 


agccacggtt 


aaccgtatcg 


acaactatga 


300 


agtggtgggt 


aaatcgcgcc 


caagtctgcc 


ggagcgcatc 


gacaatgtgc 


tggtctgccc 


360 


gaacagcaac 


tgtatcagcc 


atgccgaacc 


ggtttcatcc 


agctttgccg 


tgcgaaaacg 


420 


cgccaatgat 


atcgcgctca 


aatgcaaata 


ctgtgaaaaa 


gagttttccc 


ataatgtggt 


480 


gctggccaat 


taattgcggt 


tggtaataaa 


agtctggctc 


cctata atg 


age cag 


535 



40 



45 



50 



55 

gctggccaat taattgcggt tggtaataaa agtctggctc cctata 

Met Ser Gin 
1 

60 act ttt tac cgc tgt aat aaa gga gaa ate atg age aaa act ate gcg 583 
Thr Phe Tyr Arg Cys Asn Lys Gly Glu lie Met Ser Lys Thr lie Ala 
5 10 15 



020491 BT / ALl 



2 



acg gaa aat gca ccg gca get ate ggt cct tac gta cag ggc gtt gat 631 

Thr Glu Asn Ala Pro Ala Ala He Gly Pro Tyr Val Gin Gly Val Asp 

20 25 30 35 

5 

ctg ggc aat atg ate ate ace tec ggt cag ate ccg gta aat ccg aaa 679 

Leu Gly Asn Met He He Thr Ser Gly Gin He Pro Val Asn Pro Lys 
40 45 50 

10 acg ggc gaa gta ccg gca gac gtc get gca cag gca cgt cag teg ctg 727 

Thr Gly Glu Val Pro Ala Asp Val Ala Ala Gin Ala Arg Gin Ser Leu 
55 60 65 

gat aac gta aaa gcg ate gtc gaa gee get ggc ctg aaa gtg ggc gac 775 

15 Asp Asn Val Lys Ala He Val Glu Ala Ala Gly Leu Lys Val Gly Asp 
70 75 80 

ate gtt aaa act acc gtg ttt gta aaa gat ctg aac gac ttc gca ace 823 

He Val Lys Thr Thr Val Phe Val Lys Asp Leu Asn Asp Phe Ala Thr 
20 85 90 95 

gta aac gee act tac gaa gee ttc ttc acc gaa cac aac gee acc ttc 871 
Val Asn Ala Thr Tyr Glu Ala Phe Phe Thr Glu His Asn Ala Thr Phe 

100 105 110 115 



25 



45 



50 



55 



60 



ccg gca cgt tct tgc gtt gaa gtt gee cgt ctg ccg aaa gac gtg aag 919 
Pro Ala Arg Ser Cys Val Glu Val Ala Arg Leu Pro Lys Asp Val Lys 
120 125 130 



3 0 att gag ate gaa gcg ate get gtt cgt cgc taa tcttgatgga aatceggget 972 
He Glu lie Glu Ala He Ala Val Arg Arg 
135 140 

atcataccca c 

35 



40 



atcatgcccg 


gattaagtct 


gatgacaaac 


geaaaatege 


ctgatgeget 


aegcttatea 


1032 


ggcctacgtg 


attcctgeaa 


tttattgaat 


ttgttggccg 


gataaggcat 


ttacgccgca 


1092 


teeggcatga 


acaaaactca 


ctttgtctac 


aatctgaatc 


ggggctatcg 


tgcccagttt 


1152 


attctttatt 


gccagccgta 


aegaeggcta 


tagaaccctt 


tcaccaactg 


ggttaatgtc 


1212 


atataccctg 


ccagaatcgc 


aaccagccac 


gggaaatagc 


ttaacggcag 


cgcctgtaat 


1272 


tgcagataac 


tggecagegg 


tgaaaaegge 


aatgegatec 


cgacaatcat 


cacgatcacg 


1332 


gtcatgatca 


ttaaeggeca 


egatgeacag 


ctctgaataa 


acggcacacg 


gcgggtgcgg 


1392 


ateatatgea 


caatcagegt 


ttgcgacagt 


aagcccacca 


caaaccatcc 


cgactggaac 


1452 


agcgtttgcg 


tttccggcgt 


gttggcatgg 


aatacccacc 


acatcaggca 


aaacgtcaaa 


1512 


atatcgaaga 


tcgagctgat 


eggtccgaag 


aagatc 






1548 


<210> 2 
<211> 141 
<212> PRT 

<213> Escherichia coli 










<400> 2 

Met Ser Gin Thr Phe Tyr Arg Cys Asn Lys Gly 
15 10 


Glu He Met Ser Lys 
15 





Thr He Ala Thr Glu Asn Ala Pro Ala Ala He Gly Pro Tyr Val Gin 
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3 



20 25 30 

Gly Val Asp Leu Gly Asn Met lie He Thr Ser Gly Gin He Pro Val 
35 40 45 

5 

Asn Pro Lys Thr Gly Glu Val Pro Ala Asp Val Ala Ala Gin Ala Arg 
50 55 60 

Gin Ser Leu Asp Asn Val Lys Ala He Val Glu Ala Ala Gly Leu Lys 
10 65 70 75 80 

Val Gly Asp He Val Lys Thr Thr Val Phe Val Lys Asp Leu Asn Asp 
85 90 95 

15 Phe Ala Thr Val Asn Ala Thr Tyr Glu Ala Phe Phe Thr Glu His Asn 
100 105 110 



20 



Ala Thr Phe Pro Ala Arg Ser Cys Val Glu Val Ala Arg Leu Pro Lys 
115 120 125 

Asp Val Lys He Glu He Glu Ala He Ala Val Arg Arg 
130 135 140 



<210> 3 

25 <211> 20 

<212> DNA 

<213> Escherichia coli 



30 <220> 

<221> Primer 
<222> (1)..(20) 



35 



<223> yjgF-1 
<400> 3 

tcgcgatctg gtactgtaag 20 



<210> 4 

40 <211> 20 

<212> DNA 

<213> Escherichia coli 



45 <220> 

<221> Primer 
<222> (1)..(20) 



50 



<223> yjgF-2 
<400> 4 

ctgtacgtaa ggaccgatag 20 



<210> 5 

55 <211> 20 

<212> DNA 

<213> Escherichia coli 



60 <220> 

<221> Primer 

<222> (1)..(20) 

<223> yjgF-3 
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10 



20 



25 



<400>. 5 

cgctgttcgt cgctaatctt 20 

<210> 6 

<211> 20 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> Primer 

<222> (1)..(20) 

15 <223> yjgF-4 



<400> 6 

gatcttcttc ggaccgatca 

<210> 7 

<211> 622 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> prim_transcript 

<222> (1)..(622) 

30 <223> PCR product yjgF5' 



35 



40 



45 



50 



55 

<210> 8 

<211> 612 

<212> DNA 

60 <213> Escherichia coli 



20 



<400> 7 
tcgcgatctg 


gtactgtaag 


gggaaataga 


gatgacacac 


gataataaat 


tgcaggttga 


60 


agctattaaa 


cgcggcacgg 


taattgacca 


tatccccgcc 


cagatcggtt 


ttaagctgtt 


120 


gagtctgttc 


aagctgaccg 


aaacggatca gcgcatcacc 


attggtctga 


acctgccttc 


180 


tggcgagatg 


ggccgcaaag 


atctgatcaa 


aatcgaaaat 


acctttttga 


gtgaagatca 


240 


agtagatcaa 


ctggcattgt 


atgcgccgca 


agccacggtt 


aaccgtatcg 


acaactatga 


300 


agtggtgggt 


aaatcgcgcc 


caagtctgcc 


ggagcgcatc 


gacaatgtgc 


tggtctgccc 


360 


gaacagcaac 


tgtatcagcc 


atgccgaacc 


ggtttcatcc 


agctttgccg 


tgcgaaaacg 


420 


cgccaatgat 


atcgcgctca 


aatgcaaata 


ctgtgaaaaa 


gagttttccc 


ataatgtggt 


480 


gctggccaat 


taattgcggt 


tggtaataaa 


agtctggctc 


cctataatga 


gccagacttt 


540 


ttaccgctgt 


aataaaggag 


aaatcatgag 


caaaactatc 


gcgacggaaa 


atgcaccggc 


600 


agctatcggt 


ccttacgtac 


ag 








622 
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35 



55 



60 



<220> 

<221> prim_transcript 

<222> (1) . . (612) 

<223> PCR product yjgF3' 



<400> 8 
cgctgttcgt 


cgctaatctt 


gatggaaatc 


cgggctatca 


tgcccggatt 


aagtctgatg 


60 


acaaacgcaa 


aatcgcctga 


tgcgctacgc 


ttatcaggcc 


tacgtgattc 


ctgcaattta 


120 


ttgaatttgt 


tggccggata 


aggcatttac 


gccgcatccg 


gcatgaacaa 


aactcacttt 


180 


gtctacaatc 


tgaatcgggg 


ctatcgtgcc 


cagtttattc 


tttattgcca 


gccgtaacga 


240 


cggctataga 


accctttcac 


caactgggtt 


aatgtcatat 


accctgccag 


aatcgcaacc 


300 


agccacggga 


aatagcttaa 


cggcagcgcc 


tgtaattgca 


gataactggc 


cagcggtgaa 


360 


aacggcaatg 


cgatcccgac 


aatcatcacg 


atcacggtca 


tgatcattaa 


cggccacgat 


420 


gcacagctct 


gaataaacgg 


cacacggcgg 


gtgcggatca 


tatgcacaat 


cagcgtttgc 


480 


gacagtaagc 


ccaccacaaa 


ccatcccgac 


tggaacagcg 


tttgcgtttc 


cggcgtgttg 


540 


gcatggaata 


cccaccacat 


caggcaaaac 


gtcaaaatat 


cgaagatcga 


gctgatcggt 


600 


ccgaagaaga 


tc 










612 



10 



15 



20 



25 



30 

<210> 9 

<211> 1411 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> misc_feature 

<222> (1)..(1411) 
40 <223> 

<220> 

<221> mis cofeature 

45 <222> (1)..(57) 

<223> Technical DNA/residues of polylinker sequence 

<220> 

50 <221> misc_f eature 

<222> (58) . . (671) 

<223> Part of the upstream region and part of the 5' region of the 
yjgF Orf 



<220> 

<221> misc_f eature 

<222> (672) . . (737) 

<223> Technical DNA/residues of polylinker sequence 



<220> 
<221> 



misc_f eature 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



<222> (738) .. (1359) 

<223> Part of the 3' region of the yjgF Orf and part of the downstream 
region 

<220> 

<221> misc_feature 

<222> (1359) .. (1411) 

<223> Technical DNA/residues of polylinker sequence 



<400> 9 

Pi crc 1 1~ ercrt* a c 

wy w v_ v_ y y ^a>>« 


ccta net" c crcr a 


trrar t~ acrt a 

^LLULlr>uy 4— w 


wv_> y y v» w y l^ L^ w 


cr t~ cr t~ crc t* crcra 
y V— y LyL tyy a 


a t" t~ r^cic oc t~ t~ 

w v^ V— v_ y Vw V-^ v- 1*- 


60 


aatcttrttc 

y W V» W u uv» n.^ 




crrtccratctt 


ccratatttto 

^y w cj. l- v^. l> L^y 


a ccrt~ t~ t~ t"crcc 

aLy l. l. i— v— y l- v_» 


t" era t~ crt~ crcr t" cr 
l. y w y tyy v— y 


120 


crcrtat tccat 


y wwv_wv-*y \— 


ccrcraaaccrca 

v^y y w. w >_ y v_» w 


aacQctottc 

v^*. \_ y v»y Vm- w 


c a cr fcc cr crcra t 

wy v-vyyya «— 


cr cr 1 1 1 cr t cr cr t 

yy v_ v— i_ y v— y y v— 


180 


crcrcrcttac tcr 


l_ v_y v_ WWW \ — y ^ 


tcrattcftcrca 

^— y V — y V— y v^- w. 


tatcratcccrc 

^- w. * — y w. v — v_ * * — ■ y \_ 


accccrcccrtcr 

w. s-. y w \_ y v^. y 


tcrc cert t tat 


240 


t c a cr a cr c t~ er t 

LL.ayuy l. l. y L. 




ccrt~ t~aa t~cra t 

v_ y l. l. ww LvywL 


ca t" era c cert" cr 
LuLy ciLLy l. y 


a +- f*»rri~ crfl t - rr^ 
OLv»y i_y a. l. y a. 


t" t" crt c crcr era t" 

L. L. y L- v_ y y y a. l. 


300 


a a ci a. t~ t arrn 


i_ l. l. v — d v — ^ — y 


t" crcrc c a cr 1 t a 

tyy v^v^wy \_ «_ w 


t c tcrcaat~ t*a 


c a crcr c crc t" cr c 
v»ayyvyL i-y v_ 


cert t aacrc ta 


360 


t~ t~ t~ cc crrt~ crcr 
v— i_ \_ v_ * — \ — y L-y y 


rrrrt" t" rrcera 


t tct crcrc a crcr 

i_ L- v — Lyy v_ay y 


crt" at - a t"craca 

y v— w l — d v— y ci v — a. 


t~t~aacccacrt~ 

V— LQuL.V»Luy V— 


t crcr t era a a crcr 

tyy L.ya.wa.yy 


420 


crt t c ta tacrc 


cert" cert" barer 
y l. l» y l- L.av_,y 


crc tcrcrcaata 
y l L>yy vuw l- w 


aaoaataaac 

wwy ww VvWWW>w 


t- rr crcrc a c era t 
v~ y y y v^. 00 y w v- 


acrcccccrat t 


480 


c acra t t cr 1~ a cr 

\— wy w i— i— y uay 


araaa crt~ era cr 
wVwGLGLwy Lyay 


ttttattcat 

i— i> l. y i— w «— 


cr c c crcra t cr c cr 

y V*- > — ^y y v»y v^y 


crccrtaaatcrc 

y vy v» www v^y v 


c t tatcccrcrc 


540 


caacaaat tc 

V— tA V— (-4. W C-l V— I— v_- 


aa t aaattcrc 

w w uaaa v— y 


acrcraat caccr 

wy y ww \_ w. y 


t a crcrc c t era t 


aacrccrtaQCcr 

wuy ^.w.yv^y 


catcacrcrccra 


600 


ttttacattt 

^- w y y i-» w- 


crt" catcaaac 


ttaatcccrcrcr 


catgatagee 


ccrcrat ttcca 


tcaagat tag 


660 


ccraccraacacr 

y uliv^ w.y 


c era a crcrcr c era 

v_yo.ca.yyyv— yo. 


attctcrcacra 


tc teggatec 


actagtaacg 


crc c crc c acrt cr 


720 


tcrc tcrcraa 1 1 


rarccttctcr 

v»yv* ^>n_t v— l. v_ i— y 


taccrtaacrcra 


cccratacrc tcr 

v^y w. wy y 


cccrcrtCTcat t 


ttccgtcgcg 


780 


atacrt tt tcrc 


tratcratttc 


tcctttatta 


cacrccrcftaaa 


aacrtc tcract 


cat tataggg 


840 


agccagactt 


ttattaccaa 


ccgcaattaa 


ttggccagca 


ccacattatg 


ggaaaactct 


900 


ttttcacagt 


atttgeattt 


gagegegata 


teattggege 


gttttegcac 


ggcaaagctg 


960 


gatgaaaccg 


gttcggcatg 


gctgatacag 


ttgctgttcg 


ggcagaccag 


cacattgtcg 


1020 


atgcgctccg 


gcagacttgg 


gegegattta 


cccaccactt 


catagttgtc 


gataeggtta 


1080 


accgtggctt 


geggegcata 


caatgecagt 


tgatctactt 


gatcttcact 


caaaaaggta 


1140 


ttttcgattt 


tgatcagatc 


tttgcggccc 


atctcgccag 


aaggcaggtt 


cagaccaatg 


1200 


gtgatgcgct 


gatcegttte 


ggtcagcttg 


aacagactca 


acagcttaaa 


accgatctgg 


1260 


gcggggatat 


ggtcaattac 


cgtgccgcgt 


ttaatagctt 


caacctgcaa 


tttattatcg 


1320 


tgtgtcatct 


ctatttcccc 


ttacagtacc 


agatcgegaa 


agggegaatt 


ctgeagatat 


1380 


ccatcacact 


ggcggccgct 


egagcatgea 


t 






1411 


<210> 10 
<211> 177 
<212> DNA 
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<213> Articifial sequence 



<220> 

<221> misc_f eature 
<222> (1)..(177) 
<223> 



<220> 

<221> misc_f eature 

<222> (1)..(3) 

<223> Start codon of the delta yjgF Orf 



<220> 

<221> misc_f eature 

<222> <1)..(99) 

<223> 5* region of the delta yjgF Orfs 
<220> 

< 2 2 1 > mi s c__f eature 

<222> (100) . . (162) 

<223> Technical DNA/ residues of polylinker sequence 



<220> 

<221> misc_f eature 

<222> (163).. (174) 

<223> 3' region of the delta yjgF Orf 



<220> 

<221> misc_feature 

<222> (175) . . (177) 

<223> Stop codon of the delta yjgF Orf 



<400> 10 

atgagccaga ctttttaccg ctgtaataaa ggagaaatca tgagcaaaac tatcgcgacg 

gaaaatgcac cggcagctat cggtccttac gtacagaagg gcgaattcca gcacactggc 

ggccgttact agtggatccg agatctgcag aattcgccct tcgctgttcg tcgctaa 



<210> 11 

<211> 387 

<212> DNA 

<213> Salmonella typhimurium 



<220> 

<221> CDS 

<222> (1)..(387) 

<223> yjgF Orf 



<400> 11 

atg age aaa act att gcg acg gaa aat gca cca gca gca ate ggc cca 

Met Ser Lys Thr lie Ala Thr Glu Asn Ala Pro Ala Ala lie Gly Pro 
1 5 10 15 
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tac gta cag ggc gtt gac ctg ggt age atg gta ate act tec ggt cag 

Tyr Val Gin Gly Val Asp Leu Gly Ser Met Val lie Thr Ser Gly Gin 
20 25 30 

ate ccg gtc gat ccg aaa ace ggt gee gta gcg gaa gac gta tec get 

lie Pro Val Asp Pro Lys Thr Gly Ala Val Ala Glu Asp Val Ser Ala 
35 40 45 

cag gca cgt cag teg ctg gaa aac gtt aaa get ate gtg gaa gee get 

Gin Ala Arg Gin Ser Leu Glu Asn Val Lys Ala lie Val Glu Ala Ala 
50 55 60 

ggc ctg aaa gta ggc gac att gtg aaa acg acc gta ttc gtg aaa gac 

Gly Leu Lys Val Gly Asp lie Val Lys Thr Thr Val Phe Val Lys Asp 

65 70 75 80 

ctg aac gat ttc gcg acc gtc aac gee acc tac gaa gee ttc ttc acc 

Leu Asn Asp Phe Ala Thr Val Asn Ala Thr Tyr Glu Ala Phe Phe Thr 

85 90 95 

gag cac aac gee acc ttc ccg gcg cgt tec tgc gtg gaa gtt gee cgt 

Glu His Asn Ala Thr Phe Pro Ala Arg Ser Cys Val Glu Val Ala Arg 
100 105 110 

ctg ccg aaa gac gtg aaa att gag att gaa gcg ate get gtt cgt cgc 

Leu Pro Lys Asp Val Lys lie Glu lie Glu Ala lie Ala Val Arg Arg 
115 120 125 

taa 



<210> 12 

<211> 128 

<212> PRT 

<213> Salmonella typhimurium 



<400> 12 

Met Ser Lys Thr lie Ala Thr Glu Asn Ala Pro Ala Ala lie Gly Pro 
1 5 10 15 

Tyr Val Gin Gly Val Asp Leu Gly Ser Met Val He Thr Ser Gly Gin 
20 25 30 

He Pro Val Asp Pro Lys Thr Gly Ala Val Ala Glu Asp Val Ser Ala 
35 40 45 

Gin Ala Arg Gin Ser Leu Glu Asn Val Lys Ala He Val Glu Ala Ala 
50 55 60 

Gly Leu Lys Val Gly Asp He Val Lys Thr Thr Val Phe Val Lys Asp 
65 70 75 80 

Leu Asn Asp Phe Ala Thr Val Asn Ala Thr Tyr Glu Ala Phe Phe Thr 
85 90 95 

Glu His Asn Ala Thr Phe Pro Ala Arg Ser Cys Val Glu Val Ala Arg 
100 105 110 

Leu Pro Lys Asp Val Lys He Glu He Glu Ala He Ala Val Arg Arg 
115 120 125 



